Fluorescence studies of cytochrome b5 topography. Incorporation of cytochrome b5 into brominated phosphatidylcholine vesicles by deoxycholate.
Cytochrome b5 was incorporated into large vesicles of 1-palmitoyl-2-dibromostearoylphosphatidylcholine by mixing lipid, protein, and deoxycholate followed by removal of the detergent by gel filtration. The tryptophan fluorescence emanating from the hydrophobic membrane-binding domain was quenched more effectively when the bromine atoms were in the 6,7-positions than when they were in the 15,16-positions of the acyl chain. To more precisely define the position of the quenchable tryptophan, the experiment was repeated with lipids with the bromine atoms at the 4,5-, 6,7- or 9,10-positions. Again the 6,7 species was the most efficient quencher. The cytochrome b5 bound to these vesicles would not transfer to small unilamellar sonicated vesicles and so was in the "tight" configuration. If the cytochrome were added to the vesicles after the detergent was removed, the same order of quenching was seen but the cytochrome would transfer to other vesicles. These data indicate that the quenching of the tryptophan fluorescence is greatest when the bromines are at the 6,7-positions whether the vesicles are large or small and whether the cytochrome is in the tight or "loose" configuration and so place the tryptophan 0.7 nm below the vesicle surface in all of these membranes.